Effects of N-nitrosodimethylamine on glutathione levels during development of chick-embryo.
Glutathione content in the liver, kidney and eye of chick embryo increased during development, having the maximum at day 17 after incubation of eggs. Activity of enzymes involved in glutathione metabolism changed during development. gamma-Glutamyltransferase activity increased gradually until day 17 in the liver and eye, but decreased thereafter, while the enzyme activity increased continuously in the kidney. Glutathione reductase and glutathione peroxidase activities did not change significantly during development. Administration of N-nitrosodimethylamine (NDMA) to the fertile eggs 2 days after incubation resulted in an increase of glutathione levels in the liver and kidney at a dose of 0.01 mmol NDMA/egg, but the effect was not significant for glutathione levels by increasing the dose of NDMA. Decrease in viability and increase in formation of thiobarbituric acid (TBA) reactive substance were observed in the liver and kidney by administration of NDMA at 0.1 mmol/egg. By administration of buthionine sulfoximine (BSO) alone, viability and glutathione levels were decreased and TBA reactive substance was increased in the liver. Fatal toxicity of NDMA was observed especially when BSO was administered together with NDMA. These results indicate that glutathione plays an important role in protecting chick embryos against toxic effects induced by administration of NDMA.